An ambulatory multimodal cognitivebehavioural treatment programme (MMCBT) for Swedish workers with chronic spinal pain was formally evaluated. The design was a matched cohort study with three repeated measures done in two groups of 35 referred patients (one exposed to MMCBT and controls exposed to usual care). The MMCBT package includes standardised modules of physical treatment, cognitive-behavioural treatment, education of worker patients, and education of subjects' supervisors. The primary outcome variables assessed were absenteeism, disability, pain, and depression. Because of a change in Swedish sick leave compensation laws affecting records of absence during the study period, absenteeism could not be reliably measured among controls. The trend, however, suggested a reduction of absenteeism among the subjects in the MMCBT cohort. The findings for disability, pain, and depression all showed clinically important and significant beneficial changes (ANOVA for repeated measures: disability p = 0 05; pain p = 0-001; depression p = 0.01). The direction of the improvements and the size of effect were coherent and clinically plausible. The benefits were only among the women in the study. These comprised 74% of each group. Further research on larger sample sizes and in cohorts more representative of the whole country are needed to confirm these encouraging findings and to explore how the benefits might be extended to men.
Chronic long term neck, shoulder, and back pain is becoming more prevalent in many western countries and, increasingly, is costly both socially and economically. Several studies have underscored the difficulties in diagnosing these problems and in instituting treatment that is demonstrably effective. 1 2 The Quebec Task Force on Spinal Disorders in the Workplace in particular showed the devastating effects that chronic spinal pain has on the chances of rehabilitation and on the long term quality of life of individual subjects and families.' Virtually nothing is known about primary prevention or about the prevention of pain becoming chronic. A new development in the past 10 years has been the introduction of treatments for chronic spinal pain syndromes that are based on a cognitive behavioural approach. Such intervention programmes have been shown to be effective, particularly in the management of pain.3 4 Multimodal cognitive-behavioural treatment, including physical components, has also been developed in Sweden in recent years. Typically, in the past, the therapeutic programmes have been in inpatient settings and the clinics are located geographically distant from the patients' everyday environment.56 (And Jensen et al, unpublished data.) Other models of intervention, such as the well known Swedish Back School, have been almost exclusively educational depending on didactic classroom teaching without specific techniques of behavioural change. The passive approach in the Back School strategies might explain the disappointing results when they have been evaluated.7 Even though the outcomes in some evaluative studies have shown positive results these tend to decline. after six and 18 months of follow Up.4 (And Jensen et al, unpublished data.) Important factors in cognitive-behavioural intervention are the maintenance programmes that aim to prevent relapses and protect initial gains. We speculate that the declining gains of treatments developed in Sweden are partly explained by the lack of opportunity for patients to practice their newly acquired skills in their daily environment. Lack of opportunity and lack of maintenance programmes may be the keys affecting long term results. Other factors associated with the maintenance of initial improvement in perceived pain and in residual impairment are compliance and social support available in the surroundings where the behavioural changes are intended to take place (Jensen et al, unpublished data).
We report a study wherein we evaluated an outpatient treatment programme designed for long term neck, shoulder, and back pain of employed persons, which was based on cognitive behavioural theory. A distinctive feature of the strategy was that the workplace supervisors of the employees were taught to reinforce the behavioural changes of employed patients. The interventions evaluated in this study included a one day training course for the patients' supervisors within the main training programme for the patients, which lasts four weeks. Thus one objective of the project was to augment the supervisors' understanding of pain and to teach them how to reintegrate employees who had participated in a cognitive-behavioural programme of rehabilitation. The purpose of the study was to assess the effectiveness of multimodal cognitive-behavioural treatment by measuring physical and psychological endpoints among patients.
Methods

GENERAL PLAN OF THE STUDY
This study compares two small cohorts of 35 subjects each. The cohorts were formed by matching non-referred controls to referred patients by criteria listed later. Another cohort of 88 patients, including 53 who could not be successfully matched, were used as a reference to monitor bias. The two cohorts were contrasted, having been measured three times each.
As we did not assign the subjects to treatment and control groups this prospective study is non-experimental or observational. Nevertheless, the groups assembled for comparison proved to be similar. DESCRIPTION Specifically this important interaction involves one or more of the referring physician, a human resources officer (personnel department) of the employer, an occupational counsellor, a representative of a governmental social insurance authority. The purpose of this module is to exchange information about the patient and to acquaint relevant people in the patient's environment of the individualised goals of the treatment programme developed and adopted by the patient. Thus it becomes possible for all persons involved in the reintegration of the patients to be confluent with them in pursuing exactly the same goals.
TRAINING OF PATIENTS' SUPERVISORS
Training of supervisors is, in our view, a critically important module orientated to smooth reintegration of the subjects to their employment. It is a one day session offered in two parts: in the morning the supervisors hear an intense and concentrated synopsis of the educational syllabus that the patients themselves will have learned; in the afternoon, they are taught rehabilitation planning, which incorporates the techniques of problem solving and goal setting taught to the patients. They then have to practise the techniques through simulated problems of the work environment prepared specifically for them. Supervisors have an opportunity to meet the patients in the clinic that day and discuss common concerns.
All the modules described become an integrated and interdependent package (MMCBT). Apart from the individualization of each patient's goals and the principle of discretion in clinical judgement of the physiotherapists there is no deviation from patient to patient. Accordingly, the MMCBT as a whole is the intervention under assessment in this study (independent variable) although in later analyses we will examine selected modules in isolation, notably the supervisors' role.
STUDY SUBJECTS
There were 101 patients originally referred to an outpatient facility in the south east of Sweden called NarRehab/Halsoinvest (NRH) located in the centre of the city of Orebro.
Patients were referred primarily by the governmental social insurance authority (F6rsdkringskassan) and by physicians practising occupational health. The patients were all from the Orebro area, drawn from a catchment not more than 50 km from the city limits. Eight patients refused to participate. Five patients were referred with insufficient information to establish their eligibility. Eighty eight subjects were eligible. Table 1 shows available data on non-participants.
CRITERIA OF ELIGIBILITY FOR PATIENTS AND MATCHING PROCEDURES FOR CONTROLS
All subjects in the study were first screened before being assigned to the patient group in the MMCBT programme or to the group of matched controls. The screening process comprised a standardized and documented history and physical examination by an orthopaedic surgeon, a functional assessment by a physical therapist, and a psychological evaluation by a registered psychologist. Eligibility criteria were then applied. The same three specialists examined all patients and controls. Informed written consent was obtained from all participants after an explanation of the treatment and of the study to each patient. The orthopaedic surgeon and the physical therapist were also part of the team that administered the MMCBT programme. A different psychologist was in the treatment team than the one who screened for measured outcome variables.
PATIENTS' INCLUSION CRITERIA
Inclusion criteria included, (1) Pain located in the neck and shoulder, or vertebral column (either dorsal or lumbar or both). (2) Diagnosis of "non-specific pain syndrome" without objective neurological signs (confirmed in all patients at the NRB rehabilita- It is important to stress that shoulder pain was never in isolation.
CRITERIA USED FOR MATCHING
A list of all concurrently sicklisted workers in the Orebro area was available from the social insurance authority. We sought to pair all 88 eligible patients to an eligible control. The matching criteria were: (1) age, plus or minus five years; (2) currently employed; (3) broad category of work (unskilled blue collar including manufacturing, craftsman, service and care, white collar, academics); (4) location of pain and diagnosis that excludes neurological signs; (5) about the same amount of time on sick leave.
We located 48 pairs but at least one member of five of the pairs became ineligible (for example, through new diagnoses or lost employment). Eight controls refused to participate (table 1) . Refusers tended to be unskilled blue collar workers who had neck and shoulder pain.
BLINDING
For insurmountable logistic reasons, it was not possible to blind the measuring psychologist to whether study subjects were patients or controls. As there were at least twice as many patients in the MMCBT programme than in the study, the treating clinicians were, however, never sure which of the patients in their classes or groups were being measured for purposes of controlled evaluation.
MEASUREMENT OF DEPENDENT VARIABLES
There were two categories of endpoints that were dependent variables-namely priority endpoints and explanatory variables. The priority endpoints were selected before the analysis was begun and so were absenteeism, physical functional capacity, pain intensity, and depression. The explanatory variables were anxiety, perceived helplessness, and coping strategies. In this paper we report primarily the findings of the priority endpoints. Explanatory variables are only discussed when illuminating but will be reported in detail in a subsequent report. The detailed analyses of the explanatory variables are available on request.
Target variables used as endpoints were assessed at baseline, before treatment, at the end of treatment (about four weeks after baseline), and at six months of follow up. Table 1 suggests that there was no major selection bias in excluding subjects from the cohorts with the possible exception of a somewhat greater high refusal rate among unskilled blue collar workers. Table 4 presents the principal findings of this study. The means of the four outcomes selected before the start are shown for the baseline measurements, and for the two follow ups (at four weeks, and six months). The means for the within pair differences from baseline to each follow up are also shown. We show all patients as the reference cohort to insure that the patients we succeeded in matching were not unrepresentative of all the patients referred and entered in the MMCBT programme. For all four endpoints the three cohorts are similar at baseline. During the time from when the field work began until the end of record linkage at the NHI authority one year later (August 1992) the sick leave data were altered by changes in Swedish legislation. Since January 1992, the government is no longer responsible for short term sick leave. Instead, employers record and pay for the first 14 days of absence due to sickness and all such short term sick leave had only to be reported to the NHI authority. It was soon discovered, however, that employers neither recorded nor reported and thus the NHI authorities data base was missing up to 30% of its information. Accordingly, the before and after measures for the matched controls are meaningless for sickness related absenteeism. We do, however, have the before and after measures for the matched patients and the reference group of patients (table 4) after six months. The trends are towards less absenteeism and the extent to which they are sustained will be reassessed after another 12 months. For the other three outcomes that we have assessed at the first follow up an improvement is evident and is significant after four weeks for disability. Notably the improvements seem to be sustained through to the sixth month. The repeated measures analysis of variance shows that the reduction of disability over time is significant (F = 3-87; p = 0-05). For pain, the difference from baseline to four weeks and to six months showed more than a 15% reduction. The trend over time again showed a sustained improvement and with repeated measures analysis of variance it was highly significant (F = 10-39; p = 0001). Depression showed an important improvement in that the patients changed from a measured mildly depressed state (Beck depression inventory score >11) to a score within normal limits (Beck depression inventory <10). The trend over time was clearly significant (F = 6-97; p = 0.01).
PRIORITY ENDPOINTS
A very important finding (despite the fact that the hypothesis was not declared in advance) showed that all the improvements seem limited to the women in the study. This phenomenon, to be reported extensively in a later paper, was characterised by both means and trends over time as significant for the 74% of subjects who were women and not at all for the men.
Discussion
Innovative treatments, such as the MMCBT wishing to do as good an evaluation as possible we opted for an observational comparative cohort study with the advantages afforded by it being prospective and less vulnerable to bias than other non-experimental designs such as an uncontrolled before and after study or a case control method.
We did sample size calculations but they proved to be irrelevant; we were dependent on the referral rates, refusal rates, ineligibility, and matching impossibilities within the time implicitly allotted to the study by the funding agency. Our two small matched cohorts of 35 subjects were the largest we could accrue in one year (although we assembled a total of 88 eligible referred patients who were treated and measured). To our surprise, several of the priority endpoints did show significant differences in trends over time pointing to effectiveness of the MMCBT programme despite the small sample size. Moreover, all the variables pointed in a consistent direction and with a similar size of effect. We recognise that these four outcomes are likely to be correlated. Nevertheless, our findings have clinical plausibility.
Biases can never be completely eliminated from an observational study. Yet, by design, this prospective cohort study assured that exposure to treatment was established before the outcomes could be known. Beyond that, we believe that we have minimised the biases in several ways. Firstly, the patients in the study were less than a third of the patient load of the clinic during the year of accrual and the treatment team was unaware of which patients were in the study or the matched cohort. Secondly, the patients and controls were only aware of the general purpose of the study and not the specific hypotheses. Thus they could not alter their responses to please their therapists or express animosity to anyone in any way. Thirdly, most of the data gathering was self administered so the opportunity of any information bias mediated by the evaluating personnel of the study was reduced. Fourthly, for the most important variable, absenteeism, the information was obtained by record linkage with the NHI authority's data banks. Total absenteeism thus obtained is hard data. For some of the softer data we used validated scales or questionnaires whenever possible.
External validity and the appropriateness of extrapolating this experience to all Swedish workers affected by chronic spinal pain is yet to be established. This is a promising beginning and we would not wish that clinicians or policy makers overinterpret the findings as definitive evidence that the MMCBT should be widely implemented without further evaluation or at least surveillance.
We were most encouraged that gains observed at four weeks seemed to be preserved at six months. To achieve such sustained improvement had been a central objective of our group when we designed and adapted the cognitive behavioural strategies for workers. The improvements, however, were seen only in women among our study subjects with intractable pain of the spine. We found the extent of the sex differences surprising, but sex specific effects have been described before. Lindstrom et al 13 for instance, found improvements in men only in a randomised controlled trial of graded activity intervention. In other studies of health and illness women have been shown to have a more complex pattern of factors associated with selected illnesses.14 15 (And Jensen et al, unpublished data.) Our cohort study has some important limitations-namely, uncertain generalisable value, lack of power in instances where the differences of means were not significant, and the impossibility of setting aside completely concerns about potentially important biases in a non-experimental or observational study. Comparative cohort studies, however, are second only to randomised controlled trials in the weight that the derived evidence carries. In this evaluation we believe we have uncovered good evidence (not opinion) that an MMCBT programme for workers with chronic spinal pain can work to reintegrate them to their jobs and improve their wellbeing. To rebut this evidence would require a much larger cohort study or, preferably, an experimental controlled trial. We think that such a major study should become a research priority not only in Sweden but in other countries where occupational health research is well developed. The burden of illness, suffering, disability, and indirect, and direct costs of spinal ailments occurring in the workplace is too high for financial, regulatory, and administrative constraints to prevent an important definitive study with adequate sample size. The required investment in remodelling and refining the therapeutic intervention so that benefits might even be greater and so that observed effectiveness of the MMCBT might extend to men is also of compelling importance. This study has shown that such research can be done in the real world of the workers' environment and of the rehabilitation centre.
